MHC class II DR classification based on antigen-binding groove natural selection.
Major histocompatibility complex (MHC) genes are highly polymorphic and play key roles in immune susceptibility and resistance to pathogens. While the immunological and structural functions of several human and murine alleles have been analyzed, little is known about the MHC molecules of other animals. Here, we could classify five mammalian species into three groups (human, cow and dog, and cat and pig) on the basis of DRB nucleotide sequences, synonymous and nonsynonymous mutation rates, and natural selection of individual residues. These observations, along with the locations of the positively and negatively selected residues in three-dimensional DR structures, suggest that the antigen-recognition sites of swine and feline DR molecules have been negatively selected while those of bovine and canine DR molecules have been positively selected. Human DR molecules show evidence of high negative and positive selection. Our observations suggest that MHC-DR molecules are under different selective force depending on each species.